INTRODUCTION {#s1}
============

Recent findings have suggested that postural correction focusing on scapular alignment is an effective way to reduce neck and shoulder pain[@r1], [@r2]^)^. Wegner et al. suggested that a postural correction strategy for scapular position was helpful in patients with pain for restoring muscular activation during work at a computer[@r1]^)^. Assessment of postural alignment is an important part of orthopedics because impaired postural alignment may cause excessive compression and stress and, consequently, pain involving muscles, joints, and ligaments[@r3]^)^. When evaluating shoulder problems, it is important to measure the static position of the scapula[@r3], [@r4]^)^. Patil and RAO insisted that gait training using a wrapped elastic band could assist dorsiflexion and eversion in the ankle during the swing phase, thus helping to facilitate normalization of the gait pattern[@r5]^)^. The elastic band, which provides varied resistance through the range of movement, has been used for rehabilitation in combination with therapeutic exercise[@r6]^)^. It is light and portable, has low resistance, and can be adjusted to accommodate various situations[@r6]^)^. The purpose of this study was to investigate the effect of dual chest banding using elastic bands on the shoulder pain of a scapular dyskinesis patient with winging and an elevated scapula.

SUBJECT AND METHODS {#s2}
===================

The subject was a 40-year-old male scapular dyskinesis patient with winging, an elevated scapula, shoulder pain, and no specific surgical or medical history of the shoulder. The subject received an explanation about the purpose and methods of the study prior to participation and provided informed consent according to the ethical principles of the Declaration of Helsinki. He had been experiencing severe pain in the right upper trapezius for 6 months when performing detailed assembly work and during long periods of computer work. However, he did not undergo any particular treatment. Two physical therapists evaluated the participants for the presence or absence of scapular dyskinesis. The participant was asked to elevate his arms overhead within 3 seconds in a thumbs-up position and to lower them within 3 seconds. A load was attached to the subject according to the subject's weight: 3 lb. The subjects performed four repetitions (two for flexion and two for abduction), which were recorded by a video camera. Two physical therapists determined the presence of scapula dyskinesis by consensus. The result of the initial scapular dyskinesis test showed that the right scapular exhibited winging and elevation. This study compared the scapular position and upper trapezius pressure pain between before and after applying dual chest banding using elastic bands. For the first chest band, one end of the elastic band was tied behind the left shoulder and around the chest, and it passed under the right axillae, crossed behind the back and was then tied behind the right shoulder. The first chest band restricted the winging of the scapula by increasing the serratus anterior muscle tension and by the mechanical effect of the elastic band, which was expected to reduce scapular winging. For the second chest band, the elastic band was placed around the chest at the T8--T10 level. The second chest banding restricted the elevation of the scapula by increasing the muscle tension of the latissimus dorsi and lower trapezius. Dual chest banding also provided an additional mechanical effect and increased proprioception for limitation of scapular hypermobility. The subject applied the bands for 1 month when working with his right hand and during long periods of computer work. This study compared the scapular position and upper trapezius pressure pain between before and after applying the bands. An algometer used to determine the amount of pressure applied to the participant by the therapist. A dolorimeter (Fabrication Enterprises, White Plains, NY, USA) pressure algometer was used to measure pressure pain. The dolorimeter consisted of a metal probe that can measure pressures of up to 20 lb in 0.25 lb increments, respectively. A palpation meter (PALM, Performance Attainment Associates, St. Paul, MN, USA) was used to measure the distance and inclination between two bony landmarks of the body. The PALM consisted of an inclinometer and two caliper arms, and the inclinometer had a semicircular arc that moved within the range 0--30° in either direction from the midline at 1° intervals. The PALM was used as a special body--tool interface to combine the advantages of palpation with the objectivity and reliability of caliper and inclinometer measurements. The scapular depression distance was determined using the PALM calculator, which combined the values for distance and inclination between the C7 spinous process and the superior angle of scapula. The horizontal distance from the superior angle to the spinal process was defined as follows: one arm of the caliper was fixed at the superior angle of the scapula, and the other arm was positioned at the spinal process such that the inclinometer indicated 0°. The scapular winging angle was determined as the vertical angle between the spinal process and medial border of the scapula.

RESULTS {#s3}
=======

After one month of applying dual chest banding, the scapular depression distance (3.2 cm) was increased when compared with the initial value (1.5 cm). Furthermore, the scapular winging angle (22 degrees) was decreased when compared with the initial value (26 degrees), and the upper trapezius pressure pain threshold (4.2 lb) was increased when compared with initial value (2.3 lb).

DISCUSSION {#s4}
==========

Although the subject had scapular dyskinesis with scapular winging or tipping while elevating or lowering the arm, he did not have severe pain or functional limitation in daily life[@r7]^)^. Madeson et al. reported that the prevalence of scapular dyskinesis increased with cumulative swimming training in a pain-free population, which indicates that scapular dyskinesis can appear in a pain-free population and may be caused by low muscular endurance[@r8]^)^. Although scapular dyskinesis can occur in a pain-free population, the scapular kinematics of the dyskinesis are reported to be similar to those of subjects with impingement syndrome[@r9]^)^. Therefore, scapular dyskinesis might be a risk factor for shoulder disorders[@r7]^)^. The purpose of this study was to investigate the effect of dual chest banding using elastic band on the shoulder pain of a scapular dyskinesis patient with winging and an elevated scapula. The results showed that after dual chest banding, the scapular position and scapular winging were improved when compared with the initial conditions. The upper trapezius pressure pain threshold was also increased. The serratus anterior originates from the lateral aspects of the upper eight ribs and inserts on the anteromedial border and inferior angle of the scapula[@r4]^)^. Thus, it positions the scapula closely against the thorax and provides stability to scapular kinematics for prevention of scapular winging[@r4]^)^. Weakness of the serratus anterior and altered activation of the upper trapezius can result in abnormal scapular winging and elevation and lead to shoulder impingement syndrome due to an inappropriate position of the glenoid fossa during arm elevation[@r7]^)^. Both the latissimus dorsi and lower trapezius contribute to depression of the shoulder girdle, but the insertion was different that the latissimus dorsi for the medical border of scapulae, and latissimus dorsi for the lesser tubercle of humerus[@r4]^)^. I thought that the first chest band would restrict the winging of the scapula by increasing the serratus anterior muscle tension and by the mechanical effect of the elastic band, which was expected to reduce scapular winging and that the second chest band would restrict the elevation of scapula by increasing the muscle tension of the latissimus dorsi and lower trapezius. Furthermore, I thought that dual chest banding would also provide a mechanical effect and increase proprioception and therefore reduce abnormal scapular mobility. So, this study suggests that dual chest banding using elastic bands could be applied to patient with scapular dyskinesis in the clinic.
